Studies of adult amphibian heart cells in vitro: DNA synthesis and mitosis.
The ventricle of the adult newt heart was excised and cut into several pieces of approximately 0.5-1.0 mm. These heart pieces were then cultured for 60 days at 25 degrees C in a modified Leibovitz medium (L-15). Approximately 37% of the explants were attached to the substrate and more than 33% of the attached explants and approximately 15% of the unattached explants established pulsation rates which ranged 3-67 beats/min. The explants were labeled with 1 muCi/ml of 3H-thymidine for 24 hr at 7, 15, 21, 30, 45 and 60 days of culture initiation, and processed for electron microscopic autoradiography. The examination of the autoradiograms revealed that as the culture continued, the cardiac muscle cells altered their morphology, resembling embryonic cardiac muscle cells. These altered muscle cells were termed dedifferentiated cardiac muscle cells. The number of these dedifferentiated cells increased over the period of culture, showing 10.3-94% dedifferentiated cells after 7-60 days of culture respectively. DNA synthesis and mitosis were observed in the dedifferentiated cardiac muscle cells, apart from the non-muscle cells. The quantitation of the autoradiograms revealed that the number of labeled nuclei in the cardiac muscle cells gradually increased over the period of culture, and a maximum number of labeled cardiac muscle cells (30%) was observed in the third week. The peak was followed by a decline in the eighth week which exhibited 1.5% labeled cardiac muscle cells. The trend of mitosis was similar to that of DNA synthesis. The maximum number of mitotic figures (9%) was observed in the third week of culture, which was followed by a decline and finally absent in the eight week. The cardiac non-muscle cells, mostly fibroblasts and endothelial cells, also showed incorporation of 3H-thymidine in their nuclei. The number of labeled non-muscle cells nuclei and the mitotic index were highest (61 and 15% respectively) in the first week of culture, but then they decreased gradually over the eight-week period in culture. This study provides evidence for the first time that the adult amphibian cardiac myocytes can undergo DNA synthesis and mitosis when explanted and cultured. The significance of this cell replication is discussed.